Memantine attenuates staurosporine-induced activation of caspase-3 and LDH release in mouse primary neuronal cultures.
Developmental aspects of pro- and antiapoptotic action of some NMDA receptor antagonists in the central nervous system have been postulated. In order to further elucidate this problem, we investigated effect of memantine, an uncompetitive NMDA receptor antagonist and staurosporine alone and in combination on caspase-3 activity and lactate dehydrogenase (LDH) release in primary hippocampal, neocortical and striatal cell cultures on 7 and 12 days in vitro. The data showed that the vulnerability of neuronal cells to induction of caspase-3 activity by staurosporine was higher on 7 DIV than on 12 DIV, whereas staurosporine-mediated LDH release increased with days in vitro in striatal culture only. A specific inhibitor of caspase-3, AcDEVDCHO (60 microM), completely abolished the effect of staurosporine on this enzyme's activity, but only partially attenuated staurosporine-induced LDH release in hippocampal cells. Memantine alone (0.05-2.0 microM) did not induce any cytotoxic effect but attenuated the staurosporine-induced caspase-3 activity and LDH release in hippocampal cultured neurons on each investigated day in vitro. In striatal culture, memantine had a moderate inhibitory effect on staurosporine-evoked LDH release only on 7 DIV with no significant influence on caspase-3 activity. As for neocortical cultures, memantine partially inhibited staurosporine-induced neuronal injury only on 7 DIV. These data showed that the induction of caspase-3 activity by staurosporine was more profound in immature cells, however, the staurosporine neurotoxicity, as reflected by LDH release, only partially depended on caspase-3 activation and stage of cell development. Furthermore, memantine attenuated staurosporine-induced apoptosis more efficiently in hippocampal cultures than in neocortical and striatal ones, which points to tissue specificity of effects of this neuroprotectant.